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x. 

gftiB t tiRttWOKBSfc:. 1 8 0-4 5 0 n m« 

fris^H^ai^t i 0#^>ix-i.BuiB##«=m^HtriB 
m. 

* &mmmm±Mmmftnm<vMm%mx'h 

x. 

*#xu.nMmmm*tzt5^x . MiE^f**®^^ 

T.xBEE2r Epjn Loo , BulB^#«ffico buIBS^B b 
\$%&m<nm&lZ % 180~450nm tfD}fcK^isg<7>m 

a. 

w±mwmcommjjmx'$> ^ x , 
mHtwmmim. 1 ~3 contifrizimo&mmmgL 

[0001] 

mizm-tz. 

[0002] 

flWiteffl-rs*m#£tis x-h hzt. )i$mis>yju% 
7Dtxt«stJ & d h^^^^Uffl-fb^tf six 
tus. f^a^^*ffi<G$tflMfcfcity*T, *ox 

*>u*-$mm (wmtom) v (%) swis-frifc 



77=1 0 0X (V OC XI SC XF.F.)/I 0 - ( 1 ) 
■ZZX\ Ttm < 1 ) «f. 1 0 *4A»f3t!fift I o (mWc 
m-*L V 0C «B8;R*E(V)* I, c ttffl»«8S»K(mA 
cm" 2 ). F. F.&ftiUB^f (Fill Facter) Sttk?\ 
[0003] ±IB<0«lMt LTfi. «itf . 0 0 

0-28598 0 ^#fMSffi<D«»«fc:« 

•t&wcowiziciLxmiwmzML. %<mk. mmstz 

*JSfe**i8»S*4 d b lz X 0 iSt LfiiXMM&ffiz- 
fe«iM®M±^«^'^§fLTV^„ ±fB<7)g?-(t#Ui 

(sswio iza 
^xmmzmrt-zxmimmztLX^z . 

[0004 ] 

mi>te. ±IB<D«gB2 000-2859 8 0-§4«8fcE 

[0005] . 3SiHbfc*g t < 
fo*mtLxmmmnwmffi&zm&*t&z\}i\zx' 

ti*mL<i&TLXL£o. £fz. 

) mm l , z+Mzmz^ & - 1 * j eis=3:^ 

[0006] SC, S*£-£tf»Hft#C*JV vcm*l* 
-S i b ff+MzX'Z % v ^b v ^ o rt: . * . 

^#i*>'^«cmM<o*H^^# lt ^ ^» t . mum 
^^mifzmm&m^tRm^ittiisnz. m.m<r>mjt?k 
mmb mm&mb LxL&ob^o mm^M ~> 
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[0007] *mu±. tmwmm^-t&mm^ 
x.x%ztitzi><vxh*). mutzimgwmmzn&z 

&mmmtk®inmcr>wm>mzm®-t h z t s- b mt 

[0008] 

[00091 tth-h. *¥twn. %tmz^&¥m 

mmumxh^x . ^xummmmm^z^x . ^ 
z9*«®^^® t izzmmnmmiz , 1 s o~4 5 0 

mtmnmiz jc vn^ti&^mimm&wmizmm&m 
£r&mz j ±&&m®.mj:nt . z^-f&ztz*mt-t 

[0010] mimmusmnmzffi&LfzmiznMM 
t,zjm-t& z t iz%&±mc»¥mimM<7>m®iztt t 
x. ±imwz&^xmm*mfcimzmfc-tz>¥mft 
nmw^s K^f* vy^zmm-th^)^-^ 0 i>m^ 

vmsntms~t& t . ^mmmizamzx Kfmm^tirz 

imnt-Mmwx\ tmfomm^mffiiz&^x . *m 
mtfMz-££ti&^mt-&®>. mmt-£wg<D7Fn®R 
v**m.itthc\ttM®.x'foh. — %&&m=f-ii 

*fF?<ommz£ *)%s&.-t&*.m *>*mjtLx*m 

Mz^tz£o%WmT-*vkM®&mhV>K 

mzi&M-f&zttfxzz,. zlx. ±.u<?mmftm 
izx<o. ^immzffif&t&^mmtmzizztt&ft 
w&&^zmm^&^mtoz+tiizmtm£^-& z t 
ifix*hcr>x\ mntzftm^mmmz^z&mMtm 
±^mmmymm^n^ z t **-e£ & . 
[ooii]4*j. ^mmmizm^x. ^^mi^mco 
mm j tit. ±is^ct 0 iz^mwmmtt-tzxMmz 
m v ^x&mm!m*mwMz ffi& Ltzmw^mmmv 
wmmzmm-z z t tz&* m<rm*™-t. 
[ 0 0 1 2 1 ttz. %%ffi*^h*mmi 
m t . %iz*m&imcn%ftm±t,zmi: lx e«$ tvfz 



£j»iJtU ^xitmmnmm.'pizii^x . ^m^mm. 
\,z>uT*n&.zm\iL^>. *mti?mm<7>&ymtiz 
ummnmrniz. 1 8 o~4 5 0 nm(7)mMm&0>WM 

n&^fammcvmmizmm&mzm.mzit&eLmmm 
ant . ^ h ^ 

[00131 . ftizm^tzwm 

-%mtmmt,z. mwz&^x±nmsk&wcDnwMzm 
m-t&zt izx r>. ^mttmmzffifc-t&^mmimiz 
&tn&ftmmL&fczmw^zT^mz+fttzMim 
%-tzzt h c?>x\ mjxtzKwg.whmz^% 
&mm>Mi±mnmmftmmz'&z>c\trfX'£&. m 

*msLL. mm^mftwmizsu rxmff^ wnstzo 
x\ *mftnmzffif£^&^ftmAiz^£n&%M3£: 

[00141 4*3. -l^-^co r^^-fe/Wj tii. 

imizmfcztt&i><7)xn%<. mta\ ^mm. 

«9>s2^co«m^-fe^T'^j;<. ttmmt. mmm 

-b^ft>«fcv\ mixnnmt^Mz&^xi*, *mfo 
wmiztm-tz;^ T^n&zmm-t&z t tcj: ^ 
«#c«©^>Kffi^ S!-fksiB^'ii!^ mzmr-t h Kim t 
l. n%*m7tfcmi?mmizm^hKmmt^hc\ 
t&x^z,. zevtzity. *mimm<vmmiz&^xwiit 
KmtMKfcfctmmzmffLx tt ^nmwizmMi- 
&<7)&.cr>i%&tzimL. ±Ms^nmz%)mi <^=to 
mnizmtmk-t%i\iitfx'%&. t*>L. mmmmiz 
m-hwmmom®.* x ^mmizmmtmm^m^Mm 
zxvmmm^mmizismzit&wi&.frL,. 3Wk<n 

[0015] ttz. ry-mtmmizsu rxWKzmn 
ztut. m^^-tMzti^x . mmmmom 
mztt tx ftmm<m{zz±§ttnmc?>MfcKmzmfi 
zit&c\t^m%nmzmB-t&z\b$:*k-t. zz 

fis-nL^i^^ssr^-r. zcvk%<vmmmmhmzm 
szzti&i>cr>x'\±%< . mmt^Mzmm-t zwrnn 
mmmzmtxmmmm^m%i>(o$:mm-&zktfX' 
^s. mm*mmm mr. she^v^) . 
m-t&immm mr. r Ag -Agc 1 j tssmt 
&) . *v*juw&m<v4&<7)nmz<m^&zttfx' 
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[ o o 1 6 ] mz. ±Mpmm^m(tRjst:mf^i> 

H6£#8g) » ^rtg=3:^lC«^-ri>^f*^LhT 

?>X'h*). fiti^Ag-Agc i mm ( [c 

1 - ] : MlimmKC 1 *ig?£> <0*&tCli. 

^ffl«iO«{a(i- 0 . 5—1. 5V vs. Ag-Ag 
C\t>mtL<. -0. 3~+l. 5Vvs. A g — A 

♦WW^KffitcaSfthr&WKifeOlfefi** 180n mkUh 
#4 5 0nm£j@i..g>i:. aKMsBEat&^fBS*^. ^ 

4^#«@<0*ffifcr,Wr £ . 1 8 0~ 
450nmtl)l.;i:* I J: , >#iL<. 2 5 0—4 00 

[00 18] ^Bjc&UTfcL ±3^20(01 

; t#-e# & £ ? tensor. jjewBj£H£3& 

[0019] W.lz. ^3tfflS:W-rS^E«cfl 

mmmt zm-t&i/emmt . ^t^LTt>D. 

[ 0 0 2 0 ] Z<7>£ o (C, M^L^fe*iM»*^«?a 
[0021] 



[0022] ct K>smt±ti&&mm!mi 

^xwrn-tz. mm. *min&mm®8tmwm. 

0 0 OSB^-OflfettWcBrBSH-C* & ♦ Mtz . 0 3 tt . * 

m;m!m±Mm<D~m$:^m-&mwmx'hz, . 

[0023101 K^-t-feSfi»Sffi*»«ftffl3l£«ff 1 
0I±. ±k LT. 5BfcBF2£qrr&¥®ffc«ffi2fc. 
3f£¥#&mfii2<0§ftffiF 2Jt£R«LTIiHSit.fc 

mm&i tta^m^tix^. ttz. 03^-r 
&mrnmm±i®mm.2 on. ±t lt. hi kssljwk 

tilOt.MiCEi:, ^-S{Ci03K«ffil 

0 fc*fffiC E t cr>mizmf8.Zti&m$. t=5(SWSitfc«W 

^®2(±. ^«8BSF2 2<0fla(CfcV>T«lW«Efc«« 

[0024] z<D&mmmt±mmm2 on. mmmm 

1 ^m&Lx^m#^m2izmm^ii&mzx~yx^m 
mgm2Mzts^xm=?£miZit&. zix. 

mm 2 rttcfcv ^xmi itzm=Fi$ . mwmrn 1 izm>^ 

[oo25] mmmm 1 commm izmfezti&i><vx 

s^iSfflT' # -s . m*.& , s i 3 cojSbjm® i 
^'7x^#c^Bfla«R4^)^«sm®2<5offly^ 

mizm^n&mBMmmzm^tuixw mats* •?'-* 

ZnO : A 1 3- h#^XiP#«jfeff ^tlS. 4fc, ^ -y 

[0026] mmmR4 1 vxn. m&'^vmizm^ 

immBim&m:t'X'i>£ *\ 
[0027] m2t,z^-fXoiz. *mi*mm2&. ±t 
tx^nm^mim^p 1 1 zcDZum^mmtrp 1 
emMizwmzti-tzmm&mp 2 bfrt>m&ztix^ 
h. c\(D^-m^m&2(Dnmtni:^i>^mmmirzm 
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II Ti0 2 , ZnO, SnOj, Nb 2 0 5 . I n 2 0 3 , 
W0 3 , Zr0 2 , La 2 0 3> Ta 2 0 5 , SrTi0 3 , 

b aT i o 3 mzm^h zttfx-* h. mtm^mfat 
rz. ±m<&m*(?>mtz. s i , GaAsftn**: 

[00 28] ifc. ¥*f*tt*2rtfc:-&:*3-£&ittRfe 

-h-t'*(2. 2' -t't'jy;P-4, 4' -i^P 
tf^v-U-h) /Px-^A (II)) ^pj^ff £>*l&. 

*. bV7x-frx?>m&mmzm^&zt&x'* 

[00 29] WiZ. ¥mwmM2<r>mMi. 5-3 0/1 

9*?2L<. 8-1 3//mT'&££ta*3gfc:#sfcU^ 

4-3r< =Sr03K*^»fc:®iR"C^*< *4«|*I*9:S < =5: 
4. — 2k ^tt«li<9«^#3 0;um£;g;L&£:. « 

5 I - &£>%?&A£ £~?X 1 3 -<7)^rfii^c7)MHi*iffi 
[00 30} **CEtt, «rte|Rj£3*l.*t>0rC 

a. mtammm 1 1 pi tmj&z&tz hox-h^x 

^fXWM^hi>cr>X'h^XijX^K £fz. 

1 comBmw&3iz&&Z'j?&ttmz-£fzi><DX'h'yx 
i> J; < . e&sr if <o&mssii . mm* t'<vmm®mtc t* 

[0031} Hfc. wiwiEtfaffljfttaejaiB^^^fls 

^£*^vtfitf»(cRR£$ftfciv&<. I -/ 1 8 -«¥ 

fitOT A&£>|> V 4i l/f^Ak 3 '7#£ 

^L*&c^£'£Jj^£,r^:# ^ T'§:&, > -cOffiL Br 



[0032} ttz. x^—y—snffifmmizmzmfe 
zti%i,<7)Tte%<. mm. isox/v-xmzm^z 

c\tifiX't&. 

[ 0 0 3 3 } act, 111 (v&mmmtkmnmmxmm 

1 0»tffeSStt8SbkH«ift2 0 LX*$>W<7>& 

®mM<vmmj>miz-o^xmmt& . 

[0034} ifefcgKfcJ: d fc. ^HJe^fe^lf/SM* 

»«ft^«tt*>Kjt:^Hu 1 ) **xizwMnmm 

1 8 0—4 5 0 nm<5D^^com^S:Bg|tf-^Slffl 
WHS (VJT. rWHSlj ) . Xte. 
2 ) ^r«*«a*^ffl«4:-rs«Sl^-b^*»j«L. 

«JE Sr EPJD Loo , *«#«ffi£7)g^B i: tt£**H?XK 
B5fc, 1 8 0-4 5 0 n mO^«ii^)m^$-BBtf-r 

t, ztL^<D\,^i^i)^X(^mmmxm$:mxi%t,ti 

®MJMtttLX^Z. 

[0035} *&in<7>&mmmm±Winmiymmcm 
^mmmjim^Lx^Kiij- < „ fls<^«8iist*Kft: 

stts jjmx'biximvmkimimizmfz $ ^=5: 

[0036} 3kffiWmxM 1 XJi^B^aXg 2 

izim^&fz^Mm&mzmMz-ttx^^ytwm 1 
[0037} jfc-r . mwmm zwm-hmixz. 

XWm<r>m*.4±.lz9b\ l zW<fz7 7iK-7S n 0 2 
[0038]^;, ifBJNtffi 1 <7>i§BJ#mJg| 3±^T i 

m 2 im$L-tz> ^ t tfx-% h o js^nBK3±tc¥ac«c 

mzm^x t x < , Ks^^jEEtt^cf T'^s^^^ 
^ff:^!i%2SBj^«jK3±tcjta$-ti-^sji5 

i>^lt c v Dmcofctmrnrnzm^z z t *>t-# z> . 

[0039} i^tc, SBfl^®S3±tc^«=m«i2 fc^r 
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■t. &mz'?2>ztwx'Z&. -£<*>*hl &a 

t 0 0 4 0 ] * . 1 ^ a Bli3±m 

wmM2*Bf$.'t&mcvj}mtLxiz. MTco-jjmtffo 

P 1 ( ffPWWMfcP l-1000n mgJK. UtL 

mm 2 <2WR*mmk) *m&h. ^k%^>m. 

^{23 00-8 0 0°C#**y* U>. flUKafl&6*3 0 0 
°C*ffiX'fc&t%>1im*mteft?P mcDSm. 

^Wf** t a<«ro-Hi-*aiK* i T*<3flr*. mam. 

#8 0 0*C£i@i. & t ###»P 1 ISlWBBh&eifc*, 
2 ( i£?L»¥*lteJg ) CO^M»*vJn$ < £• 

[004 1}»;(:. ^BBtfctt-S^H^axS l (co 

wcsmw-s. 04 jL3*^iiB8sifii«o— 
vrtzmsvi>& . E4 tc^-r <t o igs»iis 1 

(C&WCtt, 180— 4 50nm<7)ifc^|^ii<7)|ifi&i&£• 
SiSa*r«&5rgg|3 Ot, «ft?«?§?KE 1 0£A*u St 
-I JftSfe* P 2 £-£3" L T V vfr v vfcWS 1 0 £ « ft 
«&?*?§?£E 1 O+ttHFifcUSfcBnt 
L3r#£>. 3tti 1 0 JMt^»ti2«IiBF 
2 2fc|BjftT 18 0—4 5 Onm^IfraatJ 

wc. tm#mm 2 wz^tti&ftw&im&zmw? 
i>^mm<^mm 2 <r> tm-itzn. zmitmm 

3ri:ig-fl^Ej£!feI 2 (Ox) £3:9. £8¥&fttt&2 

*frt>mmmmmE 1 04>fc:isfc££*u.. -r^ 

# . 8®F 2 2±T'ti«jg®^?SE 1 0 <PV)*CDWUtK 
C0042] ±ie«fiBt^0^i: LTfcL M£i£. * 9 



ii^ o tzmti-&wm0sa&mt 1 mw/ c m 
mw/c m*$mx'$>h tmmmtf-^Mzmf 

-lOOttft^^tAWiK. 4 0— SO'CT-fc-g. 
I^'iWiLK *JUiaK#l OO'C^fl^Stjft 

[0043] ifiWftU SO^Hiigi: LT(i. «i 

C0^ffitt5*«il 0— 5 0 0WTS>4ii:^*fi L<. 2 
0-2 0 0WT'J,|,;}:^L^. St, ^tt'f.< 
-^tOS.<±[*^. SOJS»i:2 0-150 

zcommmmxn 1 t*>^T«. s«^u s 1 o^ggftt 

[ 0 0 4 4 ] a fc H «M®^E 1 OI43K5BiaftR*B*' 
ffiW-t4^^2-HjHcl^* LX t>VsX'htnmiz 

y°vi\z°]y hmzj x L 

Ki&z&mLx&zw mz. ittiz&KtzXoizzem 
mamim 1 iz&^xa. mmmm^E 1 o^^ot 

^- y*cM*%: Hen* SrMf»T t J: v •>„ 
[0045] <^t. *^BBtfc{t4*BMaX^2<0— 

miz-oi^xmw't&« 05«. ^M^ax^2^>— 

t^V^Tii. 1 8 0—4 5 0 nm(7)^®ii<7)miS^$: 

^^rtg^^n 3 2c, ttMfe^&E 2 0 s- Mih . -e 

mm&RE t . Kmc Eiot, *m^sp 2^#^l 
rv^vvjeistt 1 0 1 £«8¥«fSjSE 2 0 rtfcigaiu 

3K«S10 (^#112) &^ffl@fcf4«^-fb^-b 
/P5 0£|gj£-M>. 

[0046] -?-LT. ^>^X^-/h4 0^f^iS$ 
-tf-T^#:fl:flg 2 (cy \M T^«JE£ EpjD Loo. MMM 

mm 1 0 +t:jB«ftu s *mm l%&l> . 5^«s 1 0 

£«j£t-&^#«fli2<Z>KMF 2 2{C[S)ttT 1 80— 
4 5 0 nmO^^£7)«ja^^»ri > . ^-r^^ 
X? y h4 Ortt«#BS«SRE t^mSl 0 

< ^mwmm 2 > t Mmc e 1 0 1 #mmz ti^mzm 

^Kstfcv^T±i: Lxmz&mtzu&iziiim-r&wffi. 
w^^sc e 1 0 izfiztih ttt>iz. n&mwisiffi 
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fc «k o #is«ffiR e tws i o ( mgfmm 

Six*. 

[0 0 4 7] ¥«f**i£2<7)KMF2 2f;: 

-th^mmc^fmmi 2 (r> 

*$riftSWfc£jSttI 2 (Ox> k&9. ^S^MdKS 
2+J6»6«WSf«E10«ffc:lfe*S<l.*. 3nB, .ro 
t # . SEiBF 2 2±TJiWMlSKKE 1 0 *<7>*<7)&fc 

cE±-m. SMF2 2±^K-ft^:i5(c^-r^3i7cR 
jtB*»*aftt. m»«^?gE 1 0 *(?>*xte*.m 

[00 4 81 i^B^aXS2ttSV>T. #«#c«fii 
2<^fflF2 2fcjSW^&«S»«<^DSStSfefr (ftiS. S3 

mk&-n. mm.) m<mmt. iM^mmmxmi 
^iwyiiB 1 fc nwcumku s 1 0 *gg»ii-r. ± 

fEW8«0»!H» L T t> J: v * . 
[0 04 9] 4fc. ^^T'«. flMBS (*i*tS2) 
k. #Mm®REk. »6CE 1 0 k ixSv^ 
h*}>h 3Wk<7>m%V£¥*L)V5 0£JBv>.&*§^;:oVvc 

smr l ^^am 2 ttsv >r « . wim < ^ 
[00 5 0} ttz, mmmmmE 1 0 1 . 

BttMIDg 2 (ct$ . iSTOIUS 1 k Itftg&ttff 
**»E 1 OCDfrhK)lZjyi->imttb'<D*£m^X 

loosiimz. *muz&v&<&mmm3miz~y^ 
rmw-tz. &m®.mxm$. mmwmjMiximm 
^miM2^i,z.ti l zx Y )mhix^m\mM2 

«o^h«ts 1 xumwmmxm 2 tc ± 0 Sottas 

*%$ft*^ffc«@2<9jiffiF2 2Ktt# <-ffc^!» 
Stfctt. 0iJi.*i'fe*Sr#O?§?g*{c^«c«S2c7)Kffi 

KftM 2 ( ¥^«c^«M ) *fcHtfr £ -frT 

[0052] &mm?mtkmmmm%mmi3.. ztizm 
i$.-t&¥mwmm2 (#?l*¥smmk) izf&mmt&m 



is 1 xizmsmmjin 2 itwo, *mftm 
m 2 com® f 2 2 nytm^mK&z^m^mmcommm 

[0053] ioj: a {= vxxmm 1 0 ^gLfca 

^aw>*ife(cJ:0«aCEif^RL. i*tk?fe«& 

lot, x^-if- s £ ^ 1 tc^-r <t 3 £sa^±ff t . 

[0054] 

mrnrni mifomRVimmzmtfx*mivfe 

mm<zm&^iz^xmzmL<mwt&w. 
itzti^mmmizp!^m.^tihi><7>x'ti^\ 
[0055] (msmi ) &TG.n?t&mtz*i*>* mi 
K*ufcfe3K««*»«fiffi3K«ffi 10k mmeyfa&L 

rnmms±^mm.2 0 1 mrncom^^-th 1 oomm 

X 1 0 0mm(7yxy-/\scr>&mM!S!M±mn&$:imL 

[0056] 9tf. T i OjH^f- (T^KS ; 2 5~2 
0 0 n m > &ffitmMlZAft.Xm.ftthZk IZJZ 

3*Ufc S n Q 2 *«^ (Mi? ; 5 O 0 n m ) SrJg« L-t 
•er3t. ^r(Dm. Sm4>. 4 5 0*Ci0^frc7)i,kT'M^L 

0 . s no 2 @«M±{cT i o 2 frt>%&¥&imm 

3feMOffiS ; 90mmx90mra, SJ? ; 2 O^m) 2r 
[0057] <J:lC. ±^O^ffi3!!iaiS 1 Izfe^X. ± 

jfilLJt. <J:^T% ^^>-»^c7)aK?r 5 0°Ct«^f 
(tti^l ; 1 5 0W. ^j^R; 1 OOKHz) 

S; 50 0 W^ffiTk^^^T. gBJt^S ; lOOmW 

[ o o 5 8 ] mz, mwm Ltzmgimm<vmmiz& 
^v*i/vx°wfrLtzm*3L-? y-)vzmmt L-xzti 

IZJUt— ^Alg^ [cis-Di (thiocyanato)-N,N'-bis(2, 
2'-bipyridyl-4,4'dicarboxylic acid)-ruthenium(I 
I)] ZrtmB&SX 1 O-'mo l/Lfc^r*J:5(c 

8 0*C<7)?aS^^<0t,kT-8 
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)Vr— 1. 5X10-'mol/cm! 

IZ 1 5 LfcSL 2 5 °C{c#l$ LfcSBJ&*8K«t» fcfc 

#fc*# $ sr^rr s a^«ffi ( p t ^n^ff $ : 5 0 0 

nm) . WMmEtLX. 3 ?*3ttf3 ^ftUf"? A£ 
«8sct>*# $ -r a^ytti<?)A 

[0060] ( insgfli 2 ) *m#mm<7)wmc7mitfm 
tzz\b tmtt. rnmm i 1 mmcrfemmtmjmnMm 

[ 0 0 6 1 ] -f B3fc^L7t J: ;K 

b-thnmt^jvzm&Lfz. mmmmzizA 

g — A g C 1 «S ( [ C 1 " ] : mu, f£fOK C 1 

m zmmt. ttmizte&&&zmmL*z. ^lt. 

#mMe>m&tfO. 2V vs. Ag-AgClk^S 

xoiz. *mimmizJVTx^m&m[iL~n. mm 
mi tmmco3kftx\ ^mt^mM^mrniz^nxmmM 

^-tmm.r~9t,zx i^&yi&ibtytifzwx'h o , 4M* 

««*«flW-&iM»«cWH (Ti 0 2 ) fcHnfeft-S^ 
[ 0 0 6 3 I 06 14, Hlfc«2tf>«3S3r8cfc R«c7)^S 

t<t immztitzftmmz^ Tz.m&zmtztttf 
a>mat-z>^m^titz. mtmzmf ttz^b mm 
m*mML%\,^&kiztev&ftm&nmffi-^<zmL 

tmm<?>ffim<o#Tyi'*A?v bizmm^ttfzm^-it 

tz. meiz^-rxdiz^ mwkmmizitt h ^mwmm<^> 
•fx^m^^yy^mizm^^ttim^. 
¥mfamm<?>m&i)m-o. svvs. Ag-Agci 
zm*.tzm®Mi&frbftntfitfimizmtoLx^& z t 



0. 5Vvs. Ag-AgC 1 &]B;lfc«{fttNKK::BV* 

x. ^mim&^^mn^mitm^^tix ^zzttt 
Jbfrh. -e lt . ^mwmmcvmwfo . 2 v v s . a 
g-Agci«ti. ytm^M^t^'o. cwnvm 

<k < it=ff -T %>^b ififrfr^ tz . 

[0064] ( rnmm 3 > ^m^mm^mm^M^mm 
zmmmi tmm^mmizx vimLtz. 

[0065] ^flsm®iOm®<7)l!Wl{i. fflftfe* 

aag£ 5 O'CKflMtU 4m«K)SiiilZiWtt«l 
& (#i!S ; 5 0 0W<DiSff*Sg7>-7\ mfiMSL ; 1 0 
OmW/cm!) ZmtZtt. 

[0066] (mmm4> ^mwmmcomm^m-imm 

[oo67] ^mwmM<7mm<m.immt. m^mz 
mm^tr. 4 * >3m*<7>&h r> izwMmmmz&m l 
tzWHi. mmmi tmm^f^coixtx^fz. -t% 
fcf. mmm.mm.bLx. %mtr)~vv*7j**mm 
m&mm -.o. imo i/d zmsil. zcommn 
mi&wz. mimi bm&cvmmzmmLtz. 
x\ «wi«HB[+<oas*5ox:fc:«»L. *mmgm 
cmffiizfaiixwMm (±m ; 50 ovf^s^m^y 
mamm ; 100 mw/c ) zmtz-zt: . 

[0068] <£S&0|5> ^^©(^KSOK-ftM 

[0069] ¥mt>mmcQwm<7)W(-iuimte. 
rnmm 1 1 raa^fefl^t, t TM^ssit^-^^i t j^k 
a. mmm2bnm.(r>^^>i>bx^^tz. 

mmmmwib tx. mi- h v ^^Aimm.^mm 

fzmmm&b. smb. mm&mi-t^ix^^tm 

Sii:-r-S)iete0!2fcPI«<O«^-fh^-fe;P^«BKLit. * 
•r§^*p:«€iCDm{a^0. 2V vs. Ag-AgC 

[0070] ( imm i ) ^^mfficoaraoK^a 
m^mmmm^mMRx/^mmmmzmmM zmzm 1 



!(9) 002-289269 ( P 2 0 0 2- 2 8 9 2 6 9 A ) 



[007U umM2 ) ^mwrnMcDtmcm-imw 
fzzt wummm 1 1 mm<?>mmz ± K>mmm 1 1 m 

I 0 0 7 2 ) ±IH^)it^J2<7)ff!2t. 
X'$>-?fz<. 





Voc(V) 


Isc (mA/cm 2 ) 


FF 






0.72 


13 


0.68 


6.4 


mmm 2 


0.72 


14 


0.69 


7 


&mm 3 


0.71 


13.5 


0.68 


6.5 


mmm 4 


0.71 


14 


0.67 


6.7 


5 


0.72 


14 


0.69 


7.0 


ifclg^ 1 


-0.68 


r2 


0.67 


5.5 


itmm 2 


0.68 


11 


0.67 


5.0 



[0073] immmmm-i nwmsmiZ'ff&K 
mmm 1 -mmi 5 . mm 1 ~~smm 2 cofe^ijgM 

jIL/t*-fey >y>7frt> 1 0 0 OW/ m 2<7)@M±|^ 

-cmss-srastt^ajisu ga&ms (voc/v) N 
mmmm. ( i s c /mA cm-*), mwtm? (f.f. > 

ai>'x^;u^-^^ (77/%) Z&ibti. %<m& 

[0074 ] 
[ISI1 J 



[00 7 5] mi lZnkLfz&%:frL>Wt>fr%Xdlz. m 

nrnviz. ^K^ix^znmthimm 1 -mm 2 &m 

jjkLfz. 
[0076] 

[^HflO^l &±MWLtz£dlz. *muz£tii£. 

¥mfow&zffifc?h 2 mtbttmiz-£& tizycmzim 
mzm9i-z>TMmz+Mzwiim£? h c\ t #-e# & 
cox\ mtitzftmmwmmt:^h&mm>mtmmm 
myenmznz z t & . * tz . 

[ n 2 j h i ^-rui-g i o o <7>^(7)mMJzmmm 
[H3 ] *micD&mmmi±i%mm<vmwTmiz£ o 

[124 ] *micrfemm!m±mmmmxmmv>mm.-% 



mnmmmmjm<r)-m$:^-?xmmxfo& . 

[05] EF4 ^t-^B5^Xg^J^^^-rx» 
[06] ®5£*-mB$&SIgK*JVvt. 3£«@K;n' 

ftmmnmm.-m{m&&mco~m$:m^-7y7X'h 

i-mmmm. 2-*mim&. s-m^mmm. a- 
mm. i o---&mmmm±mnmm%Mm. 20-^m 
Mfm.±Wsmm. 30. 4o-#fy^ 
x*/K 5 o- ^m-fi:^-fe;K 1 oo---fe^ii;^fc 
iwiMm® 1 ocr>%Mm%. c i-m^mmmmz 

& 3fc«S^>«Si-«fii^H±ft^ . c e • • -fe*JSSM*^ 
m?fi2 0<7)*HL CE 1 0- «m-ft^Hr^5 0<7)*«. 

E-&mmm3tkWimm2 o<Dmmn. e 1 o-m»« 
mm. E2o-mMit^fU5o<Dmmmmm. fi, 

F2, F3, -SftSL F2 2-^«sm^2^S®, 
I 2 (R) -^J$!H5. 12 (Ox)-^MftI2 (R) 

usi o-snt. 
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[01) [02] 




1 2, 
1<P 



(72>%bj# tin cmwrn m 
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<72)*»S tcS! AH 

men ws!t&#m.m#4m$mft 



a»i»)('j^HJ^BHr2Tai#it!! tm^ 

F^-A(##) 5F051 AA14 CB30 FA02 FA03 FA04 
GA03 

5H032 AA06 AS16 BB05 BB07 BB10 
CC11 CC16 CC17 EE16 EE17 
HH07 HH08 



